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CLAIMS 

A method of performing a coarse frequency synchroniza- 
tion compensating for a carrier frequency deviation from 
an oscillator frequency in a demodulation system (130) 
capable of demodulating a signal having a frame struc- 
ture comprising at least one useful symbol (162) and a 
reference symbol (166), said reference symbol (166) 
being an amplit ade-modulated bit sequence, said method 
comprising the steps of: 



receiving said signal; 



down-converting said received signal; 



performing an amplitude-demodulation of said down-con- 
verted signal in lorder to generate an envelope; 



correlating said envel 
pattern in order to de 
viation; and 




a predetermined reference 
e said carrier frequency de- 



controlling said oscillator frequency based on said 
carrier frequency deviation. 



The method of claim 1, wherein said carrier frequency 
deviation is determined as follows: 
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wherein ~ designate^ values of said envelope of the 
received signal; 



AM 



designates the complex conjugate of the values of 



the predetermined reference pattern; 



0* 



- 2^- 



T MCM designates the dur 



k designates an index; 



ation of said useful symbol; 



and 



L/2 designates the ha 
the coarse frequency 



f length of the sequence used for 
sfynchronization. 



A method of performing 
tion compensation for 
an oscillator frequer 
capable of demodulating 
ture, said frame 
ful symbol (162) and 
reference symbol (166 
sequence which compri 
said method compris 



structure 



sxn j 



receiving said signal 



down-converting said rece 



performing an amplitude 
verted signal in orcjer 
envelope having two 
identical sequences ( 



a coarse frequency synchroniza- 
a carrier frequency deviation from 
^y in a demodulation system (130) 
a signal having a frame s true- 
comprising at least one use- 
a reference symbol (166) , said 
) being an amplitude-modulated bit 
ses two identical sequences ( 300 ) , 
the steps of : 



port 
00); 




gnal; 



dulation of the down-con- 
enerate an envelope, said 
which are based on said 



correlating one of said portions of said envelope with 
another one of said portions in order to determine said 



carrier frequency devi 



ation; and 



controlling said oscillator frequency based on said 
carrier frequency deviation. 

The method of claim 3, wherein said correlating step 
further comprises weighting of corresponding values of 
said two portions with ^corresponding values of said two 
sequences . 
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The method of claim 3, wherein said carrier frequency 
deviation is determined as follows: 
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wherein r designates 



values of said portions ; 



*r designates the 
said portions; 



complex conjugate of said values of 



The method of claim 
deviation is determined as 
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T MCM designates the duration of said useful symbol; 
k designates an index; and 

Ij designates the nuirber of values of said two sequences 
of said reference synbol. 




in ^aid carrier frequency 



(Eq.14) 



wherein r* designates values of said portions; 



r* designates the c'pmplex conjugate of said values of 
said portions; 

T MCM designates the deration of said useful symbol; 

k designates an inde^; 

L designates the number of values of said two sequences 
of said reference symbol; 

S AH designates values ©f said identical sequences; and 



S* AM designates the) complex conjugate of said values of 



said identical sequences. 



The method according one of claims 1 to 6 , wherein said 



signal is 
signal. 



an orthogonal frequency division multiplex 



The method according to one of claims 1 to 7, further 
comprising the step of performing a fast automatic gain 
control of said deceived down-converted signal prior to 
the step of performing said amplitude-demodulation. 



The method accor 
the step of p 
comprises the st 
signal using the 



ing to one of claims 1 to 8 f wherein 
Br forming said amplitude-demodulation 
sp of calculating an amplitude of said 
alpha max+ beta m £ n _ method. 



The method according to one of claims 1 to 9, further 



comprising the £ teps of 
of said received do 
said sampled amplitude 
in order to generate 
said amplitude-domod 



The method according 
sampling respective 
down-converted 
performing an 
down-converted silgnal 




samnling respective amplitudes 
'erted signal and comparing 
a predetermined threshold 
sequence in order to perform 

n. 



to claim 10, wherein the step of 
amplitudes of said received 
ignal further comprises the step of 
over-sampling of said received 



An apparatus for 
chronization comp 
tion from an osc 
system (130) capa 
frame structure, 
least one useful 
(166), said refer 
lated bit sequence 



performing a coarse frequency syn- 
insating for a carrier frequency devia- 
Hator frequency, for a demodulation 
>le of demodulating a signal having a 
said frame structure comprising at 
tymbol (162) and a reference symbol 
tnce symbol being an amplitude-modu- 
,\ said apparatus comprising: 



- i - 



receiving means (1B2) for receiving said signal; 



a down-converter I for down-converting said received 
signal ; 

an amplitude-demodulator for performing an amplitude-de- 
modulation of saic down-converted signal in order to 
generate an envelope; 

a correlator for correlating said envelope with a pre- 



determined ref erenc 
carrier frequency d 



b pattern in order to determine said 
viation; and 



means for controlling said oscillator frequency based on 
said carrier frequency deviation. 

The apparatus of 1 claim 12 , comprising means for 
determining said carrier frequency deviation as follows: 



I 



l7tT KfCM 



f L 



wherein r designates} val 
received signal ; 
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of said envelope of the 



S AM designates the complex conjugate of the values of 
the predetermined reference pattern; 

T MCM designates the duration of said useful symbol; 

k designates an index; and 

L/2 designates the number of values of the reference 
pattern. 



An apparatus for performing a coarse frequency syn- 
chronization compensation Ifor a carrier frequency devia- 
tion from an oscillator frequency, for a demodulation 



0 



system (130) capable of demodulating a signal having a 



frame structure , said 



least one useful symbol (162) and a reference symbol 



(166), said reference s 
modulated bit sequence 
sequences (300) , said a 



frame structure comprising at 



ymbol ( 166 ) being an amplitude- 
which comprises two identical 
paratus comprising: 



receiving means (132) fbr receiving said signal; 



a down-converter for 
signal; 



c own 



an amplitude-demodulatjor 
demodu 1 at ion of said 
generate an envelope, 
which are based on said 



down-converting said received 



for performing an amplitude- 
-converted signal in order to 
aid envelope having two portions 
identical sequences (300); 



a correlator for corr 
said envelope with anot 
to determine said carri 

means for controlling s 
said carrier frequency 

15. The apparatus of claim 0.4, whterein said correlator com- 
prises means for weighting dk corresponding values of 
said two portions with corresponding values of said two 
sequences (300). 



lating one of said portions of 
her one of said portions in order 
er frequency deviation; and 

aid osci^LZ^ator frequency based on 
ievial 



16. The apparatus of claim 14, comprising means for deter- 
mining said carrier frequency deviation as follows : 
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wherein r designates values of said portions; 



r designates the complex! conjugate of said values of 



S0> 



said portions ; 



t mcm designates tie duration of said useful symbol; 



k designates an 



Index; and 



L designates the 
of said reference 

17. The apparatus of 



number of values of said two sequences 
symbol . 

claim 15 , comprising means for deter- 



mining said carraer frequency deviation as follows: 
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wherein r designates values of said portions; 



*r designates th^ comp^x conjugate of said values of 
said portions; 



T MCM designates the! dura 



k designates an index; 




of said useful symbol; 



L designates the number of values of said two sequences 
of said reference symbol; 

S AM designates values of said identical sequences; and 

S* AM designates the complex conjugate of said values of 
said identical sequences. 

18. The apparatus according to one of claims 13 to 17, 
wherein said signal i[s an orthogonal frequency division 
multiplexed signal. 

19. The apparatus according to one of claims 13 to 18, 



further comprising 
gain control of 
preceding said amp 



means for performing a fast automatic 
said received down-converted signal 
itude-demodulator . 



according 



2 0 . The apparatus 

wherein said amplitude 
calculating an amp 
alpha max+ beta min _ 



inetho 



21. The apparatus acco 
further comprising 
amplitudes of sai 



to one of claims 13 to 18 , 
-demodulator comprises means for 
litude of said signal using the 




one of claims 13 to 20 , 
for sampling respective 
ed down-converted signal , 



wherein said amplitude-demodulator comprises means for 
comparing said sampled amplitudes with a predetermined 
threshold in order to generate a bit sequence. 



22. The apparatus according to claim 21, wherein said means 
for sampling comprises means for over-sampling said 
received down-converted signal. 




